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1 Introduction
A new WI for NB-IOT enhancements (eNB-IOT) was established in the RAN#72 meeting and revised in RAN #73[1]. Further positioning methods will be supported to meet the ever increasing demands of location services. 

A new NPRS design has been agreed in RAN1#87 meeting. LS( R1-1613761) from RAN1 has been sent to RAN3[2]. New signalling design is needed.
In this paper, we discuss the signalling design for OTDOA enhancements of eNB-IOT. 
2 Discussion
· Signalling for NPRS pattern design

Based on agreed LS, for inband scenario, it is assumed 
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, and PBCH antenna ports number will be signaled by higher layers. For standalone and guard-band scenario, it is assumed 
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 will be signaled by higher layers. 
The NPRS is generated by
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    is the cell-specific frequency shift generated by 
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 have already been introduced in LPPa in the further indoor positioning WI.  Thus only PBCH antenna ports number and NB-IOT scenario type should be additional signaled.
· Signalling for subframe configuration of NPRS
Two types of subframe configurations can be signaled by high layer.
· NPRS is configured per NB-IoT carrier transmitting NPRS

· Each NB-IoT carrier can have different configuration parameter

· Part A:A bitmap for NPRS subframe indication in one NPRS occasion

· bitmap length is the same as valid subframe configuration, i.e. 10 bits or 40 bits

· Subframes not containing NPRS are indicated with ‘0’

· Subframes containing NPRS are indicated with ‘1’

· For Part-B NB-IoT specific assistance information:

· Number of subframes of NPRS in one occasion is NPRS {10, 20, 40, 80, 160, 320, 640, 1280} 

· Periodicity of NPRS occasion TPRS: 160ms, 320ms, 640ms, 1280ms.

· Valid configurations are those satisfying NPRS <= TPRS
· For a given periodicity of NPRS occasion, the starting subframe offset of NPRS occasion = [image: image15.png]aTpPRS
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NB-IOT UE can receive assistance information regarding LTE PRS. New NPRS subframes configuration should be introduced. It includes number of subframes of NPRS in one occasion, periodicity of NPRS occasion, and subframe offset of NPRS occasion.

PRS is configured per NB-IoT carrier transmitting NPRS. Each NB-IoT carrier can have different configuration parameter. Therefore the NB-IOT carrier information is also needed.

· Muting pattern for NPRS
New bit maps of muting pattern are also needed. 
· Muting pattern

· Support 2, 4, 8, and 16 bit bitstring

· Each bit in a muting pattern corresponds to:

· For Part A, consecutive 10 subframes

· For Part B,  one NPRS occasion

· Per NB-IoT carrier, one muting pattern is signaled associated with Part A (if configured) and one muting pattern is signaled associated with Part B (if configured) 

Proposal: introduce NPRS configuration list in the OTDOA cell information in LPPa. 
3 Conclusion

In this paper, we discuss the signalling design for OTDOA enhancements for the eNB-IOT. 
Proposal: introduce NPRS configuration list in the OTDOA cell information in LPPa. 
It is proposed to agree the corresponding CR in [3].
4 References

[1]. RP-161901, “Revised work item proposal: Enhancements of NB-IoT”
[2]. R1-1613761, “LS on OTDOA agreements for NB-IoT”
[3]. R3-170430 Introduction of OTDOA enhancements for NB-IOT, Huawei
3GPP


